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The aim of the experiment is to investigate a hypernucleus, a hadron many-body system with a
strangeness degree of freedom, taking full advantages of a high-quality high-intensity electron beam at
CEBAF. A hypernucleus contains a hyperon implanted as an “strange impurity” within the nuclear
medium. With the new quantum number, it will not experience Pauli-blocking, easily interacting with
deeply bound nucleons. In this sense, the hyperon can be a good probe of the interior of a nucleus,
where information is difficult to obtain by ordinary means.

In the E01-011 experiment, we intend to extract the characteristics of a Λ hyperon embedded in a
nucleus by observing the spectroscopy of its states through the (e,e’K+) reaction. Such experimental
investigation has been conducted mostly by meson beams so far.

Spectroscopic study of Λ hypernuclei by the (e,e’K+) reaction has unique advantages over those
by meson-induced reactions such as (π+, K+) and (K−, π). Contrary to the meson-induced reactions,
the (e,e’K+) reaction favorably excites spin-flipped Λ hypernuclear states and produces neutron-rich
Λ hypernuclei converting a proton to a Λ hyperon, by which new aspects of the hypernuclear system
are to be studied. From the experimental point of view, it is also of significant importance that the
reaction allows us to improve the energy resolution down to a few 100 keV thanks to the high-quality
electron beam at CEBAF.

A pioneering E89-009 experiment already demonstrated a great potential of the (e,e’K+) reaction,
obtaining a hypernuclear mass spectrum with the energy resolution of about 600 keV (FWHM) in the
12C(e,e’K+)12Λ B reaction. The E01-011 experiment will upgrade the (e,e’K+) spectroscopy by taking
a new experimetnal configuration with so-called ”tilt method” and constructing a new high-resolution
large-acceptance kaon spectrometer. The energy resolution will be twice better ( 3-400 keV(FWHM)),
the hypernuclear yield more than a order of magnitude greater, and signal-to-accidental ratio about
an order of magnitude improved. The proposed experiment has two immediate goals,

1. Measurement of a high-quality excitation spectrum in the 28Si(e,e’K+)28Λ Al reaction.

The spectrum will provides information on the depth of the central potential and possible spin-
orbit splittings beyond the p-shell region. The mass dependence of the single-particle levels can
be directly compared to calculations using single particle potentials and mean-field theory. Since
p-shell orbitals are barely bound in p-shell hypernuclei, it is essential to extend this measure-
ment beyond the p-shell region. The new hypernuclear structures and/or spin-orbit splittings
suggested by the recent (π+,K+) reaction spectrum in the medium-heavy hypernuclei are to be
fully investigated with unprecedented energy resolution.

2. Precision measurement of 12C(e,e’K+)12Λ B

The structure of a typical p-shell Λ hypernucleus will be investigated in a qualitative way.
This should clearly separate the controversial core excited states, which were observed in the
12C(π+,K+)12Λ C reaction. A high-precision high-statistics study will offer reliable information on
inter-shell mixing. Furthermore, the precision spectrum of 12

Λ B can be compared to its the mirror
symmetric hypernuclei, 12

Λ C, which was studied with high statistics but limited resolution by the
(π+,K+) reaction.
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